Appl. No. 10/050,373 

Amendments to the Claims 


Claims 1-10 (Previously cancelled). 

^1 '• 

' Claim>f (Currently amended): A method of forming a nitrogen-enriched region within a 
silicon-oxide-containing layer, comprising: 

providing the silicon-oxide-containing layer over a substrate; the silicon-oxide- 
containlnq layer having a bare upper surface above the substrate and a lower surface 
on the substrate; 

exposing the silicon-oxide-containina layer to an activated nitrogen species from 
a nitrogen-containing plasma to introduce nitrogen into the silicon-oxide-containina layer 
and form a nitrogen-enriched region, the n i trogen onr i chod nitrogen-enriched region 
being only in an upper half of the silicon-oxide-containing layer; and 

thermally annealing the nitrogen within the nitrogen-enriched region , while the 
bare upper surface of the silicon-oxide-containing laver remains bare, to bond at least 
some of the nitrogen to silicon proximate the nitrogen; the nitrogen-enriched region 
remaining confined to the upper half of the silicon-oxide-containing layer during the 
annealing ; tho thermal annoa li ng compr i s i ng rapid thermal prooossing at a ramp rate of 
at l east about SO'^C/soo to a process tomporaturo of loss than 1000°C, with tho prococc 
t e mperatur e b ei ng mainta i ned for at l e ast about 30 s e cond s. 
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Claim >£* (Currently amended): The method of claim wherein the nitrogen-enriched 
region is formed only in the upper third of the si l icon - oxido silicon-oxide-containinq layer 
by the exposing. 

Claim >3^(Currently amended): The method of claim>f wherein the nitrogen-enriched 
region is formed only in the upper third of the s il icon - ox i do silicon-oxide-containinq layer 
by the exposing and remains confined to the upper third of the sil i con - oxido contain i ng 
silicon-oxide-containing layer during the annealing. 

tf. / 

Claim >4^(Currently amended): The method of claim ^wherein the nitrogen-enriched 
region is formed only in the upper fourth of the s i licon - oxido silicon-oxide-containinq 
layer by the exposing and remains confined to the upper fourth of the sil i con - ox i do 
conta i ning silicon-oxide-containinq layer during the annealing. ^ 

S-. / 

Claim J^Currently amended): The method of claim>1^ wherein the nitrogen-enriched 
region is formed only in the upper fifth of the s il icon - ox i do silicon-oxide-containinq layer 
by the exposing and remains confined to the upper fifth of the sil icon - oxid e contaioing 
silicon-oxide-containinq layer during the annealing. 

Claim >^(Currently amended): The method of claim >f^wherein the silicon-oxide- 
containinq layer is maintained at a temperature of less than 200''C during the exposing. 
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Claim ^^(Original): The method of claim^PTwherein the plasma is maintained with a 
power of from about 500 watts to about 5000 watts during the exposing. 

Claim >8l[0riginal): The method of claim>f'wherein the exposing occurs within a 
reactor, and wherein a pressure within the reactor is from about 5 mTorr to about 1 0 
mTorr during the exposing. 

Claim>^(Original): The method of claim>f wherein the exposing occurs for a time of 
less than or equal to about 1 minute. 


Claim 20-47 (Previously cancelled) 
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Claim>8r(Currently amended): A The method of form i ng a nitrogen onr i chod reg i on 
w i thin a si l icon ox i de containing layer, compris i ng: 

prov i ding the e i l i con oxide conta i n i ng layer over a substrate; the l ayer having an 
upper surfac e above th e substrat e and a l ow e r surfac e on th e s ub s trat e ; 

e xpo si ng the l ayer to act i vated n i trog e n s pec i es from a nitrogen conta i n i ng 
plasma to i ntroduce n i trogen into the layer and form a n i trogen enriched reg i on, the 
n i trogen enriched region be i ng only in an upper half of the s ili con oxide contain i ng l ayer; 

'cn ivi 

therma l ly anneal i ng the nitrogen within the nitrogen onrich o d reg i on to bend at 

l east some of the n i trogen to si l icon prox i mate the n i trogen; the n i trogen enr i ched 

rogion remaining conf i ned to the upper ha l f of the silicon oxido containing l ayer during ' 

I 

the annea li ng; claimjH" wherein the thermal annealing comprising comprises thermal 
processing at a temperature of about 700°C for a time of about 30 seconds. 
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Claim ^^^(Currently amended): A The method of forming a nitrogon onr i chod rogion 
w i th i n a si li con oxido containing layer, compr i s i ng: 

providing the si l icon oxido conta i n i ng layor over a substrato; tho l ayor having an 
upp e r s urfac e abov e th e sub s trate and a l ow e r s urfac e on th e substrat e ; 

e xpos i ng tho l ayor to activated n i trogon spocios from a nitrogon containing 
p l asma to introduce n i trogon i nto tho l ayor and form a n i trogon onrichod rogion, tho 
n i trog e n onrichod r e g i on b ei ng on l y in an upp e r half of th e silicon ox i d e conta i ning l ayor; 

thermally annea l ing tho n i trogon within tho nitrogon onrichod rog i on to bond at 

l east some of tho n i trogon to s i l i con proximato tho n i trogon; tho n i trogon onr i chod 

rog i on rema i ning confined to tho upper ha l f of tho s i licon ox i de containing l ayor dur i ng 

I 

tho anneal i ng; claim >f'wherein t he thermal annealing comprising comprises thermal 
processing at a temperature of about 1 0SO'^C for a time of about 5 seconds. 

Claim,50^(New): The method of claim>fwherein the thermal annealing comprises 
rapid thermal processing at a ramp rate of at least about 50°C/sec to a process 
temperature of less than 1000°C, with the process temperature being maintained for at 
least about 30 seconds. 
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